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DESCRIPTION OF THE INVENTION 

[001] The present invention relates to apparatus for distribution of charges 
in shaft furnaces of rectangular cross section intended for the production of pig iron, 
cast iron, or any other alloyed cast metal, from agglomerates, which may or may not 
be self-reducing, or a metallic charge to provide by means of a controlled distribution 
of the charge an efficient fluid dynamic pattern. 

[002] The conventional equipment and methods used for feeding and 
distribution of charges in circular cross section shaft furnaces are already known, 
such as for example those used with blast furnaces, electric reduction furnaces, 

cupola furnaces, and the like. 

[003] In shaft furnaces, the gasses formed by the combustion of the solid or 
gaseous fuel with the blowing air ascend through the furnace shaft in countercurrent 
flow to the charge, preheat the same, cool down and leave through an upper portion 
of the furnace. The refining efficiency of the shaft furnaces of this type is therefore 
dependent on the contact between these gasses and the charge. 

[004] In blast furnaces the charge formed of classified ore, pellets, sintered 
or other conventional agglomerates, coke and limestone is charged sequentially 
through the upper part of the furnace to form a continuous column of charge. The 
charge is distributed uniformly along the furnace cross section depending on the 
granular size of its constituents to ensure good permeability and distribution of the 
ascending gasses in counter current flow to the charge. This is achieved by the use 
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of rotating distributors and/or deflectors that are fed with charge material from a 
single location. 

[005] In furnaces having rectangular cross sections, such as for example in 
self-reduction furnaces, the charge comprised of self-reducing agglomerates is 
charged through the central upper shaft while the fuel is charged laterally through a 
shaft which is concentric to the central upper shaft. In order to improve the 
efficiency of the thermal exchange between the ascending gasses and the charge by 
minimizing the wall effect it is important to build a central column made of coke 
located along the longitudinal cross section. Since the length of these furnaces is 
quite longer than the width thereof, the use of the distributors employed in circular 
cross section furnaces may not be adequate for these furnaces. A greater number 
of distributors may be required along the longer side of the furnace cross section. 

Summary of the Invention 

[006] In accordance with the invention, apparatus is provided for introducing 
and distributing a charge including a metal oxide and solid fuel to a shaft furnace 
having a rectangular interior cross section for the production of molten metal from 
said metal oxide. Means are provided for feeding the charge to means for 
conveying the charge to the shaft furnace. Means are provided for distributing the 
charge from the conveying means to the shaft furnace to form in the interior cross 
section of the furnace a vertical column of the charge in a selected pattern of said 
metal oxide and solid fuel to maximize exchange of heat between ascending hot gas 
within the interior cross section and the vertical column of the charge. 
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[007] The metal oxide may include self-reducing agglomerates thereof, self 
fluxing agglomerates or both. 

[008] The vertical column of the charge may comprise a longitudinal central 
portion of solid fuel surrounded by a longitudinal portion of metal oxide. 

[009] Particles of the solid fuel may be distributed within the longitudinal 
portion of the metal oxide to increase the permeability thereof to improve flow of the 
ascending hot gas through the vertical column of the charge. 

[010] The present invention relates to apparatus for feeding and distributing 
charge and fuels for shaft furnaces of rectangular cross section, resulting in a 
stacked configuration with a more efficient fluid dynamic pattern in order to maximize 
the exchange of heat between the ascending hot gasses and the descending 
charge. This apparatus achieves uniform distribution of charge material and fuel 
along the longitudinal section and the cross section of the furnace, both in terms of 
type (fuel or charge) and of granular size (finer or coarser), with the charge material 
being fed to the furnace from a single location. 

[01 1] Therefore, the present invention provides an apparatus for the 
distribution and feeding of charge and fuel in shaft furnaces having a rectangular 
cross section that includes an assembly comprising at least one of a hopper, 
sealing and proportioning valves and fixed tube to provide for the distribution along 
the longitudinal section and the cross section of the furnace, both of a charge 
comprised of self-reducing agglomerates, ore, scrap or any other metallic material, 
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[012] The distributing means may include at least one movable tube 
journaled for movement along a single plane and may include at least one movable 
tube journaled for movement along two planes. 

[01 3] In accordance with the method of the invention, a charge including a 
metal oxide and a solid fuel is distributed in a shaft furnace having a rectangular 
interior cross section, with the charge being used for the production of molten metal 
from the metal oxide of the charge. In accordance with this method, a vertical 
column of the charge is formed in the interior cross section of the shaft furnace. The 
metal oxide and the solid fuel is distributed to produce a selected cross sectional 
pattern therefrom in the vertical column of the charge to maximize exchange of heat 
between ascending hot gas and the vertical column of the charge. This is continued 
to maintain this selected cross sectional pattern during the production of the molten 
metal. 

[014] The metal oxide may include self-reducing agglomerates, self-fluxing 
agglomerates, or agglomerates that are both self-reducing and self-fluxing. 

[015] The pattern preferably comprises a central portion of the solid fuel 
surrounded by an outer portion of the metal oxide. 

[016] Preferably, particles of the solid fuel may be distributed within the outer 
portion of the metal oxide to increase the permeability thereof and thus improve flow 
of the ascending hot gas through the vertical column of the charge. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[017] Figure 1 depicts the configuration of the charge distribution profile that 

maximizes the exchange of heat between the gasses and the charge. 

[018] Figure 2 is a schematic perspective view of the upper part (hoppers, 

bins, sealing valves and fixed tubes) of the equipment in accordance with the 

present invention. 

[019] Figure 3 is a schematic longitudinal sectional view of the equipment, 
showing the movable tubes for the charge distribution. 

[020] Figure 4 is a schematic cross sectional view of the equipment of Figure 

3. 

DESCRIPTION OF THE EMBODIMENTS 

[021] Figure 1 is a distribution profile showing the charge C and fuel F in a 
cross section of a rectangular furnace chamber in accordance with the practice of 
the invention. A central column of fuel F having a selected width is positioned at a 
level slightly higher than the column of agglomerates constituting the metal oxide of 
the charge. Particles of the fuel F may be distributed randomly in the metal oxide to 
increase the permeability of the charge and thus improve the flow of gas 
therethrough. 

[022] As shown in Figures 2, 3 and 4, one or more hoppers 1 receive 
material to be charged and distributed in the furnace. Two seal valves 2 isolate the 
intermediary bin 3 avoiding gasses passing from the furnace to the atmosphere or 
air from the atmosphere to the furnace. Below the second seal valve one 
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proportioning valve 4 effects the primary charge distribution between two or more 
tubes 5. Preferably, this equipment should be installed over the furnace in the 
centerline thereof. 

[023] The primary distributor tubes 5 are fixed over the top 8 of the furnace. 
One secondary charge distributor movable tube 6 is fixed at the end of each primary 
distributor tube 5 by gimbals to permit movement in two planes. In a circumstance 
where movements are to be made in a single plane, the movable tube 6 can be 
journaled on a single axle, as shown in Figure 4 and designated as 7. Tubes 6 and 
7 are used to distribute the charge along the cross (only tube 6) and longitudinal 
(tubes 6 and 7) sections of the furnace and thus provide the proper positioning of the 
solid fuel and metal oxide. 

[024] Alternatively, it is possible to provide the secondary charge distributor 
tube 6 with an axle capable of movement by inclination thereof when only small 
movement in a cross section is necessary. 

[025] The positioning of tubes 6 and 7 are defined by sensors that may be 
electromagnetic, capacitive, inductive, optic, infrared or any other. 

[026] Tubes 6 and 7 may be driven by means of hydraulic pistons or electric 
motors (not shown). 

[027] With this equipment, it is possible to distribute the charge and fuel in 
positions and levels within the furnace for optimum efficiency. 
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